Abstract. Higher power residue codes over finite fields are generated by factors of the polynomial 1 n x − . Unfortunately, to decompose the polynomial 1 n x − over finite fields is difficult. Generating idempotents can also generate higher power residue codes. Thus it is important to get generating idempotents of cyclic codes. We find precise expressions of generating idempotents of some sixth residue codes of length over the binary field, where p is a prime such that ( ) 1 mod 24 p ≡ .
Introduction
There are many papers on quadratic residue codes and their generalizations [1] [2] [3] . In [4] [5] [6] [7] [8] [9] higher power residue codes and forms of generating polynomials of these codes were investigated. Higher power residue codes are generated by factors of 1 n x − . Unfortunately, to decompose 1 n x − over finite fields is difficult. We have to get the generating idempotents of higher power residue codes since generating polynomials of cyclic codes can be obtained by computing the GCD (greatest common divisors) of generating idempotents and 1 n x − without factoring 1 n x − over finite fields. Precise expressions of generating idempotents of cubic and quartic residue codes over the fields 2 F and 3 F were obtained respectively in [6] and [7] . Precise expressions of generating idempotents of quintic residue codes over 2 F were obtained in [9] . This paper gives generating idempotents of some sixth residue codes of length p over the binary field, where p is a prime such that ( ) 1 mod 24 p ≡ . The paper is organized as follows. We give preliminary results in Section 2. Generating idempotents of some sixth residue codes over the binary field are given in Section 3. Conclusions are given in Section 4. 
Preliminaries
tk t t d R ρ + − − = ∈ , then 1. ( ) ( ) ( ) ( ) ( ) ( ) 0 1 1 2 2 1 , , , d d t d t E x E x E x E x E x E x µ µ µ − − = = = are respectively the generating idempotents of 1 1 , , t C C − . 2. ( ) ( ) 0 1 1 2 2 1 ( ) ( ), ( ) ( ), , d d t d t E x E x E x E x E x E x µ µ µ − − = = = are respectively generating idempotents of 1 1 , , t C C − .
Generating Idempotents of Some Sixth Residue Codes
Let 2 be a sixth residue modulo p .Then there exists an integer x such that ( )
is a quadratic residue modulo p . We have
The following theorem will determine the set of the generating idempotents of 0 1 2 3 4 5 , , , , , C C C C C C .By Lemma 2. 6 and Lemma 2.7 one can easily determine the set of the generating idempotents of
and 2 be a sixth residue modulo p .Then the set of the generating idempotents of
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is the generating idempotent of the residue code 0 C , where By lemma 2.7, the set consisting of generating idempotents of (7) and (9) contradict each other. 5 .
Summary
Using coding theory, we have given precise expressions of generating idempotents of some sixth residue codes of length p over the binary field, where p is a prime such that ( ) , precise expressions of generating idempotents of some sixth residue codes of length p over the binary field will be discussed in the other paper.
